Every paediatrician is familiar with the lack of therapeutic agents in severe bronchopneumonia and the mixed opinions expressed regarding the use of vaccines. The literature of the last fifteen years is full of encouraging results regarding vaccinotherapy in bronchopneumonia, both experimental (
cases that survive. Also it is well known that, during the agony of death and immediately after, organisms of the upper passages, bronchi and even of the intestine can invade the lung tissue and appear in the culture although they were not the real cause of bronchopneumonia. Dufourt (1927) has cultured lung juice taken aseptically from the cadaver of children who died without any lung affection and has succeeded in isolating staphylococci and sometimes enterococci and B. coli.
Examination of the sputum is of great help if the search is principally for the tubercle bacillus. But it is unreliable for the organisms that can cause bronchopneumonia, as most of them are normal inhabitants of the upper respiratory passages. Moreover, children before the seventh year of life usually do not spit; they swallow their sputum.
The culture of a swab from the pharynx is also unreliable, because in the pharynx organisms coughed out from the lungs are mixed with those descending from the upper respiratory passages towards the lungs. Therefore, in pharyngeal specimens, it is impossible to be certain if the organisms grown in the culture are the real cause of the bronchopneumonia present.
It seems, therefore, that examination of lung juice taken by lung puncture, during life is the only reliable method for identifying the causative organisms. The culture may prove to be sterile in spite ofthe presence of bronchopneumonia. Such sterile results have been found in 25 per cent. of Dufourt's cases (1927) and in 90 per cent. of Peyre's cases (1934) . We think that this last figure is too high. Probably some difficulty was encountered in hitting the focus.
Technique of lung cture
Patients were examined clinically and areas on the chest wall where the underlying bronchopneumonia gave most marked physical signs were noted. Skiagrams were taken to confirm the diagnosis and localize the position of the focus. The site of the puncture was chosen according to the clinical and x-ray findings considered together.
Topographically the lungs are divided into upper, middle and lower zones; and the chest wall is divided anatomically into anterior, lateral and posterior surfaces. Cases that showed, for example, middle-zone opacity were punctured in the same zone either through the anterior, lateral or the posterior surface according to the clinical findings. This method of localization is easy and practical, although it sometimes fails. Occasionally, localizing physical signs were absent while the x-ray showed a definite lesion. In some other cases the clinical zonal localization differed from the radiological picture. The presence of the localizing signs over the upper zone of the lung while the skiagram showed middle or even lower zone opacity was common. In such contradiction of findings the x-ray results were always followed. the right hand and the needle is pushed through the chest wall to the advisable depth. The piston is now withdrawn and if nothing comes out, the needle is drawn out of the chest while there is a negative pressure inside the syringe. The advantage of the combined withdrawal of the piston and needle is to prevent infection of the pleural cavity and to have the chance of aspirating the focus in case the point of the needle has been pushed beyond the focus.
FAILURE OF THE PUNCTURE MAY BE DUE TO.
Failure to hit the focus. Aspirating blood from sources other than the focus, i.e. liver, spleen and veins.
DANGERS OF THE PUNCTURE ARE.-Haemoptysis. In two cases a severe paroxysm of cough was noted after the operation. In both the contents of the syringes were mixed with blood. In one of them, a five-year-old child, the sputum was tinged.
The second, an infant of about two years, vomited after the cough and the vomit was tinged. Both recovered. Infection of the pleura. This can be avoided as explained above. Hitting heart or great vessels. This can be easily avoided, as will be explained later.
Shock from pricking the pleura. This did not occur in a single case. DANGEROUS ZONES.-In order to avoid hitting the heart, great vessels, liver or vertebral column care must be exercised not to introduce the needle in what can be called the dangerous zones. Anteriorly on the right side this dangerous zone lies medial to a line that joins the first intercostal space in the mid-clavicular line with the fifth space in the anterior axillary line. On the left side this line begins as on the right side and descends to the second intercostal space in the mid-clavicular line, then to the third space in the midaxillary line and ends in the fifth space in the mid-axillary line (see fig. 1 If the lesion was detected only by x-ray examination with no physical signs, which shows that the lesion is deep in the lung, the needle must be introduced in the mid-axillary line, perpendicular to the surface of the chest, in the intercostal space level with the lesion. This will point towards the hilum of the lung where bronchopneumonia usually starts.
A needle 3 cm. long when introduced in the mid-axillary line perpendicular to the chest wall in an infant six months old will be quite far from the heart and great vessels ; and the point will be near to the hilum of the lung. On the right side any of the upper five intercostal spaces can be chosen, while on the left only the upper three are safe (see fig. 5 ). The streptococcus comes third in frequency in the present series. Most authors found it second in frequency in their investigations. B. Influenzae is the commonest organism isolated in the present cases (42-3 per cent.). It has been isolated in pure culture in thirty-one cases of seventy-seven when it has been found. This does not agree with Dufourt's findings (1927) . He found it almost always associated with other organisms and found it in pure culture only in one case. The staphylococcus has been met with in 36-8 per cent. of the series. It seems to play a definite pathogenic part in the causation of bronchopneumonia. Dufourt has never been able to isolate it by lung puncture in his cases. He denies its pathogenicity in bronchopneumonia, although he has cultured it from the rhinopharynx and at post-mortem examination from the pus of purulent pleurisy secondary to bronchopneumonia. McGregor (1936) and Smith (1935) Duchun (1926) to play a secondary role in the causation of bronchopneumonia, has been met with in 16-5 per cent. of cases and it is concluded that it plays a definite part in the causation of bronchopneumonia. Diphtheroids were cultured from a small number of our cases.
Summary
(1) Lung puncture has been shown to be the best way to isolate the causative organism in bronchopneumonia in early life.
(2) The technique of lung puncture is described in detail and its safety proved.
(3) During the winters of [1932] [1933] [1934] [1935] [1936] 233 cases of bronchopneumonia were lung punctured and the material obtained was cultured on blood agar and broth.
(4) Of the 182 positive cases, 106 (58-3 per cent.) showed one organism, fifty-eight (31-9 per cent.) showed two organisms, fifteen (8-2 per cent.) showed three organisms and three (1-6 per cent.) showed four organisms.
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